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(71) SS2! ^S^ai^ ^SJAI 

=^0\A\ SB2S 259 

(72) gfgll HHg3 

g:>l£^SAI3!a^S§462&X|&&0HUM3S1208S. 

(74) cHdiei oisn, s<*js, oi&s 

(54) 31?HW as gg§ as 53 Szl 

mmm as g^fe as S3 sxpi g^H^a. s a* soil ^a# as sis* 5*5= as s 

3 Sxlfer 5!S S3 §11 aSOII gS8K)l g/2Hgb as HICH A^xl . HI01 >;¥lx|£l g/2H 

m*tm sbskh. ass f^isun, »^is ass §w a ssshoi sin S3 aem aawfe 
3i S3¥, as m oi 8/2M §»oii sbsioi , as°s¥Et autre f^isizn. h 

awuoii ggwt s§ aas aaeit saw s§¥, *i# ^S biis mhhsi 

3, ^uhs aeji g^sife ^a& as¥ s as ae* stfer ^hhsi a&oi nn>is a&Ma 

an HlOj ^9|x|M 2°A|3|E^ as S3 §X| aSS 2J0tlOIMAI3|fe HICHaS 

3§ ^§°s sun, nuas- oi¥M diasfe moj as a^¥(i40)s oismoi law oi¥M saioii 

dH28IHS, dllDSIJI 9I& diaPPI iES SlfiSUI :8*C1. IDE1AH , j^a'f? SI IlSi a 

£2 
gMIM 

Zf&gf gg 

e is sais) :aiaw as sfe an S3 sxis uehhs= sseoiq. 

£ 25= B gfSOjl Etg 32# as SMS 5fe as S3 SxISUEILMfe SIS£0|Q. 



mg°i ^ 



e ggg as S3 saoii ^& ^si, sis ziesi si^ aiaw.es siss a 

a S3 & XI 0)1 affi- 20ID. 

£ ib sen si aaw as siss a a S3 &x\m lieilh^ sis£oio. seHsi aiaw as si 
£§ a si S3 & life as s3¥do). saw ss¥(i2). isa as¥04) §y as aioi ^ 
?)S¥(i6)s sesioi ?a@o. 

£ 1S as S3¥(10)fe §3!^ SCH(T1)21 C10|££(D5) S 5iHHA|E)(C7)S SifSfOI 

ea. as S3¥(io)fe soktusi m^ai 211^ aauioii ^ssioi °m as(vcc)s 2x1^ 

°£ &?\8\H, a&g C10l2£(05)2f ^HHAIB (C7)M #oH gJ @§S!CI. £E§>, 3S S3 

¥(10)fer C10|2H(05)£| r^DHAI E| (C7)01l 2J5H §W SI a&s 5|W S3 a&(Vout)«SAH mt§ 

&C1. 

^a& aS¥(14)fe tlli25|(22)M SifShOI ^P^^Ct. d|52^|(22)fe S^ agf(Vout)^ HS(R1)31 XH. 
lf(R2)S ^bHSIH, gbHS a&s HIUIS aef(Vrefl) SI HI2^I^ a2MVref2)21 dlifl&Q. 

dim?i(22)fer diinE! S21M ^ae^ as as^Ai aa&D. oi w. diia3i(22)fe mm aef(vout)oi 
mhh@ a&oi nn^ig aef(vrefi)aci a»u sEfe? »i2^is aef(vref)aD aaa as as 
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m 21QU0\MA\Zia. Hf2^ Si Q0|2H(D2)M SoH as XHI01 ^?li!¥(16)^ 0I3I 

Ai, b|in^i(22)S ^g6^| mti ?§ aSKVdcJS XHS(R4)2|- XHS(R5)0|| SJoH M°JO, S3 
M M21\m Sa(Vref2)S OISSQ. 

jttaH Si¥(12)^=r ail S# M£H^ SCH(CT1). XHSM(R9, R8, R6, R7) , 9HIMA|EiS(C5, C4, C6, 
C3), Q0I2HM(D4, D3) §y d|H^I(20)M S»8K)I ^8Q. Si¥(12)0IIAl 5!W Si §9!^ 

5CH(CT1)lzr S3¥(10)0il aHM 2x^2^ ^imZQ, XH»(R9)0|I SIM "SW^ S 

iSa. XHSKR9)0II °I6H S#£! 2Wb C}0|2H(D4)» 5HHHA|E((C5)0|| °|oH 8! 
XH&(R8)0II 2i9CI. b| JH^I (20)fe XHS(R8)0II/H »«afe ^IgSgfl b|Jfl6Hl, blUS .gjttfi 

aaa.a* ^iss/d bim:>i(2o)oiiAi Mat si a^ hs(rb)j» ns(R7)oii 

QJoH TTL(transistor transistor logic)ai^^ ^HBCI. TTL aifflS las Si t^lsb Q0I2 

h(d3)s mm 2§! xiioi ^s¥d6)s aaacK 

2^, XII 01 ^fl§¥(16){= D0I2H 02 SE^ D3M goH Sgafeltagf 31^5 EEfe jUSH 

si ti^ow ssmoi a§j men ^¥i§¥(i6):>r 2igs .5!^ S3¥(io)^k s^axi dto\ 

istsm ee^ 2*232^ o"oH s§!.g^(io)^ m^a= 3*m axi» ^ sid. 

zianu, eeHoii^ irS^M Siepi ^ish e*E»i bim:M(20)M afsshm, oi^°j6H 

id i in i ( 20 ) ^soi msoH5!Q. rjri^Ai, as S3 sag ±mmi\ CH^H, Ai-safe ¥i 

40t S£2H^ 2 r 3j0| ^r^Dnr ^XHISOI 



e »S0l 0l¥I2Xr Sfe ^l^^j ^XHfe ^PSOI litfaW SI SJ^M 2f! S3 §> h xlM 

X1IS6fe 01 HQ, 



4^i atma oi^ioi ash, s aaoii cu^ ^an at a^s as S3 &x\±= an S3 sxi 
a^oii g&sroi 8/2°gb as mot a^xi, as mo\ ±9\x\°\ s/sh gstoi s&SrOi , ej^ a 
fit &D\o\n t as^ §n §y sitstoi S3 sets waaht as as xiich ^ 

¥ixi£i g/2M =^011 esshoi, gj^ as^^^Ei a^^^ s^ism, a^^oii ^§6ffe' a- 
m ae^s 2fa^ s#¥, ^3 a^e ^§ aie^ ^bHmn, ^hh@ aeiM ^ashfe 

^aeT st¥ * aer eej= &^i muhq ae^oi sn^ie aaao as si 01 a^ixim 2 

HAi^i£^ as S3 §XI a^s eiOIIOIMAI^I^ Xf|0i>i!S maltha. ■ 

01 m, e ^soii ^a^ ^.m. m^.m ^ as S3 esi -ss»« di^ aoi 

^ 2^ » ^soii cq^ 2fa^ a^M as S3 sxim uEfUfe si^soia. ^ ^soii ca 
^ ^a^ a^s as S3 §xib as men ^ x\ ( 120) , a s S3¥( 100) , ^i-a^ 
¥(130), ifa# a*¥(no) s siw ^js ^^¥d4o)s s&moi ?^^d. 

£ 2M g^orCH, as S3¥(100)^ as HIO) ^W(120)°l B/^H e^Oil gS6FOi, 2l¥^¥Ei 

S3£i;= as(vcc)^ s^isQ, as^ §^ a ssahoi ^1^ S3 aaKvoutjosAi u- 
^e[a. 01 ^1 ah , as S3¥Ooo)i= as xhi ch A¥ixi(i2o)sj. 2/2° e^oii esmoi SXI 

aS.(GND) jU- ^ CH ^ Ail 6 1 , as S3¥(100)^ SCH(T1) , Q0|SH(D5) ^ 

^IIHA|E)(C3)M a»SK)| ?S9D. • - 

MgdA SDi(T1)^ as XHI CH ±9)x\()20)°\ 8/25 g^OII gSBFOi aS(Vcc)^ iXr^B 2xh^ 

¥l 21 a Ul Oil e&6r01 2x^o^ ^^le^Cf. 

D0|2H(D5) a ^HflHA|Ei(C3)^ SD1(T1)^¥61 ^^IS a^S §^ S SfO, S S# 

@ ^^£1 S3 a^(Vout)2^AH #^elD. 

^i^ohah, ufa^ sm¥(ioo)^ as flioi A^ixi(i2o)2i e/2s,S5roii e&moi. as S3¥(too) 
oil a^s s^imn. a^oii y§6fb a# aa k (vdet)s #^^d. oi>iah, a# 

¥(110)^ as XHI OH ^x|(120)°l 2/25 S^OII gs^oi S XI aS(GND)2f ^2@Cf. M CH ^A|| 
51, ^a^ 2#¥(100)^ aW Si SDKCT1), XH&S(R6, R7), D0|2HM.(D4, 03) S 3HDHAI 

H(C4)» SSSKM ?S9D. 

a#? msi^ 5Di(cTD2j ix^s M^j^ sch(ti)sj m^^f e ae!*K)ii. asoi. as xhich ±9\ 

X| (120)31 2/25 §2*011 §&6f01 SXI aS (GND)Hf 2S9C[. a^ S# 5CH(CT1)^ )X^jH 

2xr^°) 5i a oi oil ^emof as S3¥doo)oii i^b a^M s^i&a. 

xn^(R6)e ej^oi a xi as (gnd) nil- ^ieidi, aw si MgH>i soi(CTi)2i 2x^oii 

OlxHg, XHS(R6)M a# Si ^± 5CH(CT1)0|| <gm 3SA|^I3, XH»(R6)2| Ef^ S§(N1)2^ a 

w as sm(cTi)oii hioh ^^is awoii ^§6fb a^oi «»aa. 

Q0|2^(04) S 5HflHA|Ei(C4)lzr XH&(R6)°I S§(N1)0||Ai ^^£J^ a^S §^ * SielD. 

xh&(r7)2 i^oi a xi as (gnd) 21 asaoi, 3iHH ai a (04) chi si a^ea. xhs(r7)°i 

§§(N2)0ilAi ^«afe 238 D0|2^(D3)S eSfOj Si a^(Vdet)2^A1 XHICH as ^«¥(140)S 
^a^ Si¥(130)^ S3 a^(Vout)^ giO, Si^ 231 XHI 01 <M§ ^^¥(140)^ 
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SCf. S 0 &AII8I. ^£1^ a«¥(130)fc JH»»(R1, R2, R5). D0lfi=(D1) 3S ^EHAIEi(C1)M S» 

»« ^aa. as s^¥(ioo)oiw ««afe ^ aenvoutm xigKRUa HB(R2)a oisst 

01 22* SUH8t3I v ^UHEl a&& O0|£^(D1)S mn\0\ H\0\ <M§ B»¥(140)S St@D. 

aw am nr«g¥(i4o)te j»an s#¥(no)oiiAi sis as aa(vdet) se^ a* a a si¥O30)0iiAi 

Si@ SShOI XIIUI^ aB(Vref1)MD ^20 9J0iiOIM£!^ §X| a^(STOP)S as HI 01 

^xi(i2o)^ »ai-ea. ea f bioj am »»¥(i4o)fe ^§21 a a( 15V) oil °ish ?sam. ^g 

2| SSI XHS(R3)2J XHS(R4)°^ MbH^ ^HHagJS »I2^I^ aa(Vref2)©£A|- &0»fi!.O. HI 

01 am tt«¥(140)te JSet Si¥(130) Sfe ^a# Si¥(110)0||A1 SiSfer aeJOl XII23|ff 
a&(Vref.2)aa aS g3 §X| am(STOP)M SIOHOIMAIU 4* SSIQ. ^, HIOI <mi 

^^¥(140)^ aaa a»¥(i3o) ^a^ ai¥(no)oiiAi atab aaoi sn:>ie aeKvrefi) 

A], ai! a«2| gSfS gXIAI^I^ aS §X| am(STOP)M ojOilOIMAI^I 2§l 

S2¥(100)2I &*tm SX|AI€JCL 

as aioi .^flxid2o)te as 55 gxi (stop) oil e&moi ^ni »ck opiah, as 

X1ICH A¥]x|(120)^ °J0il0IM£l^r aS § XI am (STOP) Oil MS8F01 2H ArlSBQ . S^. HI 01 

Arl XI (120)^ Sng^'i^ StH(T1) S! an afi 'SDUCTIphglXI aS(GND):Q} &^£|0| 

S*»XI 8tteCh e^ha 5D j(T1)^ SXIljo^ oi^, §3¥(100)2| S=t '3 II HO. 

oi#oh/h» aoi, e aws s§M, ais a«3J aFawePW bim6u= dim:? is 
ns^ mxi 8>brD. ^. aas oi¥S turner xiich <yi sa¥d40)s oisstoi aan oi¥S hi 
isfH^, ^aifss tinnapi «e uijh^im ue^ 6fxi afeD. ccfeiAi, aa# a^M aa 
z*eswi ^ sick 

S £^011 £A|3 *JA|0j|S ^§Sia°U 01^ OlIAI^joi 51011 SjJ^OI . S Pis ^0^°J 

xmm ma x^s oi^¥ei ai as 2§?i ^aioipf j[^b\o^ mm o\mm 2 
01 a. maun, e ^ssi a§^ Pi^^j s^i^ §¥9 ^ai^^s^isj ^1^^ Ah^oii sjmot §oh 
xto^ ar 201Q. 

urn aoi, ^ ^soii aj^ isw si sj^m a§! 53 sxi^ aas oi¥S uuna^ 

- MICH ^«¥(140)M 'OISSKM ^a# 01¥M blBmH^; iSW^Jl H|i016P| bllQ'PPF 

■s HQsnrsa. a>eiAi t aa^ am s^m aeswi ?e» ^ sia. 



^7; 

as -g xi <ysoii • sbskm s/snab as xiich a^ixi; 

^^i as xhich ^^xisi e^oii essi-oi, ^j^ ass ^^is ass §^ s st 

moi ^ g^ a^e ^mfr as 5^¥; 

^^1 as xhich A^jxi^j 8/25 e^oii g&moi, as se¥0ii a^s s^iejii. -w^i 
& a^oii ^ssfe a^s ae^^AH ^^a^ 2fa^ s§¥; 

Ah^j ™ m ^ ^§ uim^ ^uHmn, iaafb i&ei a^¥; s 

st ae, h EEfe mmB ae^oi nn^i^ assa ^2^/4^1 as xhich a^uim shai^i 
as 53 gxi ams ej oiioisai^i^ xiich ^ais^ 51s aa 
#M.asi ^.a.s ^ sx\. 

.aiaoir moiai. "^raaw a»¥t" 

401 as xn oi A^ixi^j 8/2H e^oii e&ahoi, £M as ge¥oii awM mmst zx\^s\ 

51 a HI Oil ^8»0| -2»*2S &D\f>\^ a^ Si M^j^ SOI; 

&d\ an nasi aaoii/d"»«afc a^s §^ s stsfb aoifis-a ^ahaiei; » 

4^1 ^HHAIEIOjlAj taab a^S Si a^^^Ai SiSfb HI2XISS ^blSfe 3±m ^§2^ 

aa# si^m as sxi. 
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